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(57) Abstract 

PURPOSE: To efficiently carry out 
high-speed film formation at low 
pressure by introducing a gaseous 
material via a recessed space 
provided to an electric discharge 
electrode and then impressing high- 
frequency electric power to form 
the gaseous material into plasmic 
state and decompose and activate 
this gaseous material. 

CONSTITUTION: In a vacuum 
vessel 1 t an electric discharge 
electrode 21 is disposed in a 
manner to be opposed to a base 
material 100 placed on a ground 
electrode 1 2 with an electric 
discharge space 24 between. A 
gaseous material such as Si2H6 is 
introduced from a gaseous material- 
introducing part 4 to the above 
electric discharge space 24 through 
a gas-blowoff hole 15 provided to 
the electric discharge electrode 21. 
Subsequently, highHrequency 
electric power is impressed on the 
electric discharge electrode 21 from 
an RF electric power source 1 6, by 
which the gaseous material is 
formed into plasmic state 13 and 
decomposed and activated in the 
electric discharge space 24 and a 
thin film of a-Si:H, etc., is formed on 
the base material 100. In the above 
thin film-forming equipment, a 
recessed space 23 for high- 
frequency hollow cathode electric 
discharge composed of three planes 
including a couple of planes facing 
each other is provided to the 
electric discharge space 23. By this 
method, plasma density in the 
vicinity of the gas-blowoff hole 15 is 
improved, and a thin good-quality 
film can be formed at high speed 



http://www.delphion.com/cgi-bin/viewpatcmd/JP01279761A2 


03/10/10 


01279761 A 


2/2 *<—is 


with high gas use efficiency under a 
low pressure free from the 
formation of powder of SinHm, eta 

COPYRIGHT: (C)1989,JPO&Japio 


http://www.delphion.com/cgi-bin/viewpat.cmd/JP01279761A2 


03/10/10 


©fkm&Wf&m (A) ^1-279761 

©Int. CI. 4 ft^SES*^ @3>K? TO 1 ^(1989)11^10B 

C 23 C 16/50 8722-4K 
H 01 L 21/205 7739—5 F 

21/31 C -6824-5 FS2B?# 1 <£ioH) 


®4$ gl 5S63-109195 
@a 61 9363(1988) 5 £ 6 0 

n 

®th s a ^ ± ii# a: a .t#*;ii*jtWT?+iRK±/hBa*ioi5»itis 

Oft 9 A #Sdt tt » . OB ^ »i * 


w » * 

1 . ft 

ll&^KS (21) 

flIffitt«£IB1 <2 4) WW*****.* * tt 
# # * £ A SB (4) t , 

ffigeja^siBi (2 4) rt®ttT4#**r*x^ 

ffilfdjft 18**5 (2 1) t:lft»t&VRIM« 
(16) is 

IfflSttVaB (2 1) 1 ttcDfcffaffi 

(2 2 a. 2 2 b) 3 O^afC^JSini 

KJiitt* n w * y - KikSMsm (2 3) 

s grsra (2 3) *iflLTffi!fi+>fa*'x&Aee ( 

4) **»vftKtttt£i&i (2 4> totcttwxtm 


3 . IftMofflittHVI 
tc BS % 


-365- 


*ftyiltBt*&miZ a -Si : K ^$ CD & & 7& fift 

ttCVDii 
JtCVDfe; 


» HIT 1-279761 (2) 
m«a&KJ; oTtttttf * Xttte©*' 
:or7Xv^564H4?9<!:LTs Sift C# 

> SI*. 1 tt* * -Pfe flS 2". . 2i Sl^PSSS^ 
6l*DC«fflBU 7 8S.tf9ttlft 

-cfcifir*. r amrate«BE*te < * 

mm t * r * x # it«*j#fs c » & *l * c 


&tf 1 2 tt Jl £ 9 38 1 rtCWP) l/T|ft^t>*i/:Jft 

Mtti^-*FIR» 1 5 
JfXftlbCl* 1 6 fctR PM> - I 7 ttftOKK^ 

. 1 2 ©M©jKtt2rartKUm-r * i: £ fcKs R 

Fmaai 6tc^*)tt««fiii i^RF^^*qiJ!ni 


^ d h° v^A < ECRi S6) 

Kit**** Ult^^HttHMctt 
3tCVDH; 


-366- 


x * •> -7 u - * it „ a ;u * # r u * £ is t a r . 
i&Lra&»*> i kHi jyrc pas £ n * 

< K * • 

DCj&m, D C a -J&fcH ± D C * a - * V 
-betel!*- * ttt^f I < ^ 5R S£ <t 


WnBTl-^TSTUlO) 

14. r^XTgS^ 10 8 -I0'°c*-' <^ fc «> 
*#lfo0. 3-1 0 torr<Z)E^J-C 

S UH.|jl*?l<^4L,T C ft#J&ft£®tC:ft* U 

> mm L*Hiia<c:fc»*<£ t *. jibs*® 

— S i »H.ttfcCD&£L#^#lO. 3 torr&T 


< * * *^ *H *r ^ cd fij ffl xft 

© X tt*lJj6£Wr ^ ift ik CD «fc tlfy 

h « « £ * . « . ECR/i&r^x^^-r^ 


®TJ#l&£ft*i5JU#t*»-.*V- K jft ^ fl! 2 M 

& 1 1 n ^ s TbT * if u r& * tc # ^ * a a 


-367- 


o - * v - Ktt«ffl 

r *. 

fife ei* wsjt * . 

BIT. 13*. 2 1 ttJ&HUffiT* * . fit* 


to<t« -»T * * * tsunamis 2 i tisftttfcffi 

IBS 2 3 CDtttiL&tttt* 3&8BJn7KLfc{£*CDffl:ai 
* p - * y - KttVC^V * * b 2 i . 2 t 
Ctt*nfc2WI<Dtttt*H1» (*7Eltb)) iili^E 

una*. c<omtt#*r*#^ttA5-e. 

Ufii 2 ft® 2 2 a. 

2 2 d iBjoffi«A<iian/h* Mffirnr e 2 

a. 2 2 b ni***L*:£M2 3 IZ 7 ? X7«t 
tt^^l^ffifitjJ^PSC^S^R F * D - * V - 

2 3 i 2<oractt> 

l*CRPr7Xtl 3 <<a4H*» * . 

*ft*T»R*i§«* * »-,t^*» 


.1»BI¥ 1-279761 C4) 

14122c ^masftfcnatt^&n 2 3 A<i&i*<* 

ffi 2 2 c£i!te-r*#*!*aJD 1 5 *ifi *) SIBI 

2 3 rtca*ftTWtt«©rj(oflttt3giH 2 4 era 
*> (tw- fcia^ o - * u - # / * ~* 

K28^t*, fcn«# l 0 0 l 2 rt 

KSSti. C<D«fiTRP3«l 6 


B^nfi|^"C§ *fc«>. tt##* ©WfflSft^^^ 

c*2S(b)K:^rj:i tttllkonttttoattsn 
2 5 *tti*T * At*. %i HM&tfs 2 iaw)n 
ne«jtt««»2 i ' n. na«©^r«i2 6&r*a 

2M 2 7 v > » 2 8 rtnjBric* ft* # 

PI^^*fl^Sir*- Sfr 1 0 0 <2>isftfl£3>< 


-368- 


3 1 ttflfBttfiSv 3 2 ttfcl&Qffi. 3 2 a 

3 2 tea* s>n*: b - * (?aia:^i?ai^S) 

Jte^mffi 3 1 tt. i£*<D*P*T¥t£iJR P 7 ? X 
-rev DSSScofit^-ateic 5 0 »s g$ 

^l£tS3 2 ±<2>S§Rltt 3 5 jfttj®3l a 

£ a* * ft tfj a i 5i©^«itti * * . 

IZ * it * «K m P I 5 ri* £ qfc § dJ 1 # X ti , 
¥ffl*C*tL,T|i>]&3 5 * <D K T ;< y i/ 3 3 f*J 
Cft&&t/£5£ttoT<^*. &fcl£« 3 2 ttfi 
ft 1 0 0 tt£'J>&# t> <D T . ^J^Sfrl 0 OC 
AX^T^^yT^^'J D V a -Si ! H 

H 2 frl T * * ♦ 

fc«Cs c oaaatec J; *) 1 0 0 itC a -Si : 


?»■) 71-279761(5) 

fiKKCJSlTttx 1 0 0OjflS«2 3 0 t 

Cfc^v t X <Si,H»)* 2. 0 

accBtftbBE^I* 0. 0 6 torrHtSI* LT R F 
5. 0 WT a - Si t H<Z>*t«**f^*:. C Ottjfis 
#»#*©MHjft*l BX. *tt«i4« 8* 7 A/s 

4t a - S» : H J« © B* 3. 7 x 1 0 * a * cm 

ft 2 . 0x1 0 I4 Q • c«T*> fc. * fc. lAK 

ft -,1Z t Z I. 3 A /sec <h#7ftfcl 

$ 4 El&tf 35 5 efcss 3 ©n»w**-r. 

4>. 4 1 ttA2$»s 4 2 HjftlSUffi, 4 3 Itm 


&«m®4 2 fcU tttm®* -f X*< 4 6 4 •* x 
1 3 6WCs 4 2c8£tf*nfcffiH*£ 

H 4 4 CD -fr >( X > fi$£-462«K ^|w=fl 

ai^ d-2 a«-?> c: <z>£Ei 4 4 cigar * 

#**ftt±iai 5 4 0 m JBi?« ? & T * . # . 

c <o i s ©&t£s& 2 « ^ < a 

T*J*J. dCDft-C* a v - Kflfctta«43* * CD 
* Rfr tr* ? lr> * . £ fc . 1 5 ri* £ ft & 

mrtrw^^co^a^-Sct « *<* tc. 

x&AgM*&&AU fctt A* — W» 
4 5T&«fc$**mi£ri<£<*4tT<,>*. Sfcs £ 
di-c«:i^Lt^«^^s J&Uiai5 4 2 tz it. 

tst&sfi* 4 3 ijs&mtjfii 4 2 ± ©urn? o *jtttaa< 
&fft i> /c •> - k »t ^ * . ^12 

4^4 2 <D&15fS 4 2 a cb^%tS^S4 3 © ffl S5 tt 
23«-C*^ 4 5 ttffiftfelllS 4 3 K&tt b friz 
±-9 (jflMIOfg) . 


H & SI 1 84 tiftS S 0 seem. 4 1 CD 

0. 0 7 torrv RFtil 0 0W, »1'D 0 
2 7 0 r ©AM^ft=Tttt«Uy5:. C©iS^ 
Oif«iS«U2 5,5A/3T, fik«««tlffl?BI 
4 4£aatf*^&#CDRF7*^XvCVD*£K: < fc 
*> K-*ft-rfiJtK*lf **&^<Di£tti*S 1 3.8 

J; ») 53£2S*±k^« Utc a-sn H«Ifr^« 

CD>!3lfita^8. 6x10* Q • cm-C & fc , ifc<^ 

^ a - Si: HtCO^TlSHSCD^^^Ifo^tCl^ 
> 5iffiK3Jx I 0 ,6 Q - cm. BBtfila3. 2 x 1 0 * 

<FT - I R) ftKSt^JS^T^M 
□ V^X/>Jbdt«Ufea - SI : H43<D**^^- 


-369- 


SI - 8b (m22) & V* a - Si : H^^^tl 

i LTSi,H» * * J -5 y (SiHr) * 7^ J^s ^ 


HOST 1-273761 (6) 

^^B^rBiesH^^^4^p B is^*^'r, *w©j» 

? X7^$S*:^^LTV^ * £ £ . sfcmmffi 4 2 

7 igu>. <b>© i ^ k s it«Wft ©A-r 

. 2IUM 4 o + cr-* x**&1tyim(D®^&## 
» 7 IBM a «fc $ T * tfit 

r * x-T^sra 4 4 ©*T*$c 

»7BfK:3KLfcJ;>)< J «^l*P«1 

tt* jttQ««4 2oia<aij:s r ? x 
x^a<*3c£* <t d cdi^r *. rsx 


$ 6 Htt»ii»fft%aaui&a9flt9iBr erne 

BJ w & m S) v $6@(fa)U:7@@) T * 0 * . 
5 5 2 iiRttttCDJBtiailttT* 

*3*fl!l«ttP3tt#7^$~*J*©fiflsl 0 1© 
&f8fc: a - SI : H^K^^^r***©*)©-^ 
10i«s R^ftOlCA 5 3. . 53, C 
J:i3]ftll«S5 2 iS^Ctv hjfti. 54B 

fc - * . 5 5 tttSS A 5 3 . *^LSi* I 0 I * 

*ffl:fr|fijfc®«E****-*-e&*. i o i 
© & ») * m * r . 

&m*ttS 2 5 6*flt*fc2aH19! 

tt© <>©T. 8j&*«3f$5 2 fctt* 4^# 
-T 4(flL»Cs £S 4 6 8»x il 0«s SS£20 


a.© 4 ffl©Htt2fffl 5 7 (HTttfSl 2 ffi©* 
tt„ #Xfc*5 6 *KI* A: 2 IRNttO 4> © ? . 

laafc-s^ss 2ca. njai* 4 ^^-r 

S $ 4 0-0 an. fS 1 0 »*, 3! $ 2 0 na O 4 'b © Dfl 
ttSia 5 7 (BIT? l*(5E:£-b 2^a©^*^CT^^ 

rSICtltiSllttffiS 2 © 4 -?CDR?H«©®tt 
. 5*1 0 1 <B £ 2 matt*.* £C*£fl4 5 an© 

HKI3ffi©]a«ffiiS«ii 0 1 <(3£r&H5 3. 
*m*> 5 6 tt. <5m#*3!Afi{i 4^6»A*ti4 


-370- 


l 0 l o> -&*W *> ft x c c KSSS^ME^to *? 

(B) K-ra -SI : HlK^^/ftLfc, £ <3 *B 
JRQ S> # * y (BiH*) A L fcSi,JU 2 0 0 

seen,. R F m# 3 0 0 W. 5 i^CE^I 

0. 0 5 torr. 1 0 I <D&K 2 5 0 ttLfc. 

c<D*&Bft*K. s<* 1 0 i (DwmxtsHc&v zm 
«©-»tea<»&*i&<fc->K. s# 1 0 1**- 

dCD«J;«3t£LTjg;£LA:B K — 7" a -Si : HSI 
Jftltl 9 *LT. CCDftR<Z>$gfi« 


5* 3 ©njteifi t ramo^rtfeTff ffi t £ c Btf 
HU/i 1. s x 1 0 1 ■ a . c«t. 91 ft tit it 2. 3 x io' 

* , Mutates 2<5>DC^-fTX*^KltMaB. 

fs a - SIC: H * a - SiGe \ H N a-SiW:H**(D 
7%Jl'7rA->'Ja:'&&* £ ft A •> V a « T 
*/U7rX*-#:/ ( a - C : H> * $<s»ti 
SI...*. , Sl a -«0« BN3FO=r 


m±^^tzX J ?\Z. * * W k: <fc ti WT * * © 
_fc $ -tf: -£> £ £ A<-C S , iffl fit ffl R F 7" 7 X t 

r <s . 

Sis m 5 HttiaiittffifiKo^ttia, *6Heaj. w 
S R B J El * R7fl(D. W . fc> & ^ Ifc 01 K & * 


. ft 9! SK S90«:tt*0RFr7X7C VD3£ 

1 6 ttR Fttigts 21. 31. 42, 52 lift? 
'BfS. 22a. 2 2 b teWftffi. 23. 2 6 , 

2 7, 4 4. 5 7 IS2I8K 2 4. 3 5. 4 6. 

5 8 ttftlKSn* 32a, 45. 5 4 - 
(ASM«^9) , 100. 1 0 Ittl<*-C** a 


Rax#a± id « © u 
«HA*«± a a % - 


-371- 


It BO ¥1-279781(8) 




-372- 



-373- 



